This account of lupoid hepatitis and myasthenia gravis occurring in a family illustrates a complex interplay of environment and heredity in the pathogenesis of these presumed autoimmune diseases. The proposita was a schoolgirl aged 16 years who presented with lupoid hepatitis: her great-aunt had chronic liver disease, her father had myasthenia gravis, and two brothers had hepatosplenomegaly but no immunological anomalies. These illnesses, except that of the great-aunt, occurred after the family was exposed to an epidemic of infectious hepatitis in a small country town.
Methods
The methods for the biochemical tests of liver function were those described by Mackay and Wood (1962) , for autoimmune serological reactions those described by Whittitigham and Received for publication 5 March 1970. , and for the hepatitis antigen those described by Mathews and Mackay (1970) .
Case Reports
The family tree for the C. family is shown in Figure 1 . Anne John Fig. 1 Family tree showing the proposita, Anne, who had lupoid hepatitis, a great-aunt, Mrs W., who had cryptogenic cirrhosis, a brother, John, who had chronic persistent hepatitis, and the father, Mr C., who had myasthenia gravis. lymphoid cells in the portal tracts, multinucleated liver cells indicative of regeneration, and prominence of Kupffer cells (Fig. 5) .
Diagnosis
Chronic persistent hepatitis (Becker, Scheuer, Baptista. and Sherlock, 1970) , perhaps equivalent to the condition described as 'persisting acute viral hepatitis' (Gallagher and Goulston, 1962) 
Discussion
The C. family is unusual in that Anne, the proposita, aged 16 years, and her maternal greataunt who had never met or lived in the same family group, had the lupoid type ofactivechronic hepatitis, her father had myasthenia gravis, and her brother had chronic persistent hepatitis. The lupoid type of active chronic hepatitis and myasthenia gravis both fulfil many of the 'immunological markers' (Mackay and Burnet, 1963) for autoimmune diseases: there are specific autoimmune serological reactions, ie, smooth muscle antibodies in lupoid hepatitis and 'myoid' antibodies in myasthenia gravis, abnormal lymphoid reactions in the liver in lupoid hepatitis and the thymus in myasthenia gravis, and both diseases show clinical and serological 'overlap', within individuals and families. with other presumed autoimmune diseases (Kunkel and Tan, 1964) . Chronic persistent hepatitis on the other hand has none of the stigmata of an autoimmune process.
The propositions required to account for the illnesses of the C. family are as follows: (1) a familial predisposition to chronic liver disease which occurred in two siblings and their greataunt; (2) a possible genetic predisposition to autoimmune processes, including lupoid hepatitis, in the proposita and a great-aunt, and myasthenia gravis in the father; (3) the occurrence of liver disease and myasthenia gravis after exposure of the family to an epidemic of infectious hepatitis.
FAMILIAL PREDISPOSITION TO CHRONIC HEPATITIS AND/OR CIRRHOSIS OF THE LIVER
Such familial predisposition is unusual except in cases of liver disease resulting from an inborn error of metabolism. Excluding these, Maddrey and Iber (1964) described eight families in which there were two or more siblings with 'familial' cirrhosis not attributable to inheritable metabolic disorders affecting the liver, and they concluded from their own observations and from similar published cases that cirrhosis in families could be genetically determined. They attributed this to a recessive gene which had 'low or variable penetrance causing abiotrophy' or which 'affected the ability of the liver to withstand the insults of hepatitis or increased alcohol'. The families in this study were not tested for autoantibodies. However, the occurrence of myasthenia gravis in the C. family is not accounted for if familial predisposition to chronic liver disease were the sole proposition.
GENETIC PREDISPOSITION TO AUTOIMMUNE REACTIONS
Genetic predisposition is recognized in the 'thyrogastric' group of autoimmune diseasespernicious anaemia, thyroiditis, and Addison's disease (Velde, Abels, Anders, Arends, Hoedemaeker, and Nieweg, 1964; Wangel, Callender, Spray, and Wright, 1968; Whittingham, Ungar, Mackay, and Mathews, 1969) . There is also an increased prevalence of serological abnormalities, including antinuclear antibodies and hypergammaglobulinaemia, in family members of patients with systemic lupus erythematosus (Fennell, Maclachlan, and Rodnan, 1962; Pollak, 1964; Holborow and Johnson, 1964; Leonhardt, 1964) and rheumatoid arthritis (Lawrence and Ball, 1958; Ziff, Schmid, Lewis, and Tanner, 1958) .
These predispositions are attributable to a genetically determined disorder of immunological tolerance to specific groups of antigens . The two family studies relating to predisposition of autoimmune disease affecting the liver concern an association between lupoid hepatitis and familial hypergammaglobulinaemia (Cavell and Leonhardt, 1965) and the increased prevalence of antinuclear antibodies and rheumatoid factor in siblings of probands with cirrhosis (Elling, Ranl0v, and Bilds0e, 1966) .
In relation to the C. family, both myasthenia gravis and 'certain liver diseases' were included by Kunkel and Tan (1964) (Klatskin, 1958) , active chronic hepatitis (Sherlock, 1969) , and lupoid hepatitis (Mackay and Whittingham, 1967) ; thus hepatitis virus infection could be the initiating event in the case of the proposita and her brother, with the different course of the liver disease thereafter being attributable to a different host response. Whilst there have been no suggestions that myasthenia gravis is initiated by a viral infection within the thymus, this might fit with certain trends of opinion in regard to the causation of autoimmune disease (van Loghem, 1965; Fudenberg 1966; Williams, Kenyon, and Huntley, 1968) . However the fact that one family member, the great-aunt, had lupoid hepatitis yet had no known exposure to the hepatitis epidemic negates this as the sole explanation for the family illnesses.
Thus, without invoking coincidence, none of the above three concepts alone suffices to account for the aggregation of diseases-lupoid hepatitis, chronic persistent hepatitis, and myasthenia gravis -in the C. family Accordingly, we must invoke the combined influence of the three processes: a genetic predisposition to chronic liver disease in particular, a genetic predisposition to autoimmune reactions in general, and a 'triggering' effect of infection with the hepatitis virus.
